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Abstract
Introduction
Antepartum depression is a contributing factor for adverse maternal and perinatal outcome.
The study aimed to assess the antepartum depressive symptoms in selected public health
facilities of Nepal.
Methodology
This is a mixed-method cross-sectional study that included 143 pregnant women attending
the antenatal checkup in four public health facilities of Kathmandu. Edinburgh Postnatal
Depression Scale (EPDS) tool with cut-off score > = 10 was used to assess the antepartum
depressive symptoms. Bivariate and multivariable analysis was carried out to identify factors
associated with the depressive symptoms. Further semi-structured interviews were con-
ducted with 12 pregnant women identified with the depressive symptoms.
Result
Of the total 143 pregnant women, 26 (18%, CI at 95% 12.6–25.5) reported depressive
symptoms. Multivariable analysis reported higher odds of antepartum depressive-symp-
toms with health problem, early gestational age, sex preference, and spousal alcohol intake.
Thematic analysis of qualitative data further revealed participants’ apprehension on; birth
outcome, a family expectation of male child, inadequate support from the family/husband
and disturbed family environment.
Conclusion
Notable proportion of pregnant women were reported with antepartum depressive symp-
toms. Women’s perception on patriarchal values for childbirth was revealed to be important
factor for the depressive symptoms. The study draws an attention to a need for screening
for antepartum depression into primary health care system. Strengthening ongoing efforts
on gender equity could contribute the psychological well-being of pregnant women.
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Introduction
Antepartum depression can lead to adverse perinatal outcome like low birth weight, premature
delivery, growth retardation, disrupted cardiorespiratory regulation, diarrhea and poor feed-
ing [1–5]. Furthermore, the depression also attributes to occurrence of preeclampsia [6] and
postpartum depression in women [6–8]. A review study has reported the prevalence of ante-
partum depression to be 15.6% in low and middle-income countries (LAMIC) [9]. Predictors
determining perinatal depression, also includes antepartum depression, and child health out-
comes are more common in LAMIC than in high income countries [10].
In Nepal, there are few published studies reporting the antepartum depression [11,12]. A
recent study to assess common mental disorders among pregnant women in earthquake
affected districts of Nepal pointed to an alarming prevalence (39%) of common mental disor-
ders during pregnancy [12]. Although, the findings of this study do not apply to normal set-
ting, the study does direct towards the relevance of antepartum depression as a scope of study
in Nepal.
Despite Sustainable Development Goal prioritizes the promotion of mental health [13], this
is still a neglected component of primary health care in Nepal. Given this context, antepartum
depression also barely stands a chance to be in a public health priority in Nepal. Under the
routine government healthcare service, health professionals providing antenatal services care
are not trained to deliver mental health services. Hence the diagnosis of antepartum depression
is frequently missed and has serious repercussions for maternal and child health. Furthermore,
the literature has suggested that rates of depressive symptoms during pregnancy is not well
known in Nepal due to a lack of a wide scale study.
This study aims to identify the risk factors associated with antepartum depressive symp-
toms in women visiting the public health facilities. Edinburgh Postnatal Depression Scale
(EPDS) tool has been employed to assess the depressive symptoms. Studies across different
countries have used EPDS tool to assess depression during pregnancy [12,14–17]. Though the
scale is not a measure of clinical diagnosis, it does reflect the possibility of depression.
Methods
Study design and participants
This was a mixed method cross-sectional study that was carried out in four peripheral public
health facilities; three primary health care centers (PHCCs) and one health post (HP) of Kath-
mandu valley namely; Tokhachandeswori PHCC, Ramkot PHCC, Nayapati PHCC and Bud-
hanilkantha Health Post. Both PHCC and HP are peripheral level public health facilities
providing basic health care services. PHCCs are led by medical doctors and they each cover an
electorate constituency. HPs, on the other hand, are led by paramedics and have smaller cover-
age area called ilaka. In the catchment area, the female literacy rate had been reported to be
70% and the total population of women of reproductive age group (15–49 years) was 11,096
[18].
We estimated a total sample size of 143 pregnant women assuming a proportion of 24%
with a confidence level of 95% and margin of error at 7%.
Two public health students in their final year of graduation and one nursing graduate
received 3 days of training including one day field trial. All the trained field researchers were
female. Data collection was carried out in June 2017, and paper-based tools were used for
recording the information. Field researchers had no prior established relationship with the
participants. They coordinated with the health workers of the study site and in accordance to
their suggestion, made visit-plan. During the visit, they approached all pregnant women
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attending ANC at the health facilities until they obtained the sample size. There were 2
research tools; structured and semi structured questionnaires, that were administered through
face to face individual interview. Structured questionnaire including the EPDS was adminis-
tered with all 143 pregnant women after they received antenatal care service. Prior to the inter-
view, consent was read to all the women, and an informed consent was obtained from those
agreeing to participate in the study. One of the women did not consent to the interview. Each
interview lasted for 35–50 minutes.
Further semi-structured interviews were conducted with the participants identified with
the depressive symptoms to understand their perception and risk factors. There were alto-
gether 26 pregnant women with depressive symptoms (EPDS cut-off score > = 10) who were
approached for further interview, however only 12 of them consented. Characteristics of these
12 participants are presented in Table 1. Other 14 participants, who did not consent, were
from 18–33 years age group, EPDS score of 10–17 and from all pregnancy trimesters. Further
reasons for non-participation were not recorded. During the interviews, only one field
researcher was present with participant. These interviews were conducted in a convenient
location around the clinic agreed by the participants. Interviews lasted for 30–50 minutes.
Measurement of depression
EPDS was used to measure the depressive symptoms among pregnant women. This scale is
primarily used for measuring the depression during the postnatal period; however, studies
have suggested that the tool is reliable to screen for depression during the pregnancy [19,20].
Recommendation for cut-off score from several EPDS validation studies, carried out across
the world, varied [21]. In Nepal, there are only few EPDS validation studies conducted for
postpartum depression [22,23] but to our knowledge no validation study has been done for
antepartum depression. A recently conducted study in Nepal used EPDS > = 10 cut-off score
to report for common mental disorder [12]. Our study has also used an EPDS cut-off score of
> = 10 that has been recommended for assessing both the minor and major depressive symp-
toms[15].
Participants who did not provide informed consent for the study, and had life threatening
illness, were excluded from the study. This study assessed antepartum depression for all three
trimesters of pregnancy [11,20,24]. Two public health professionals translated the tool into
Nepali that was finalized after series of revisions from pretesting, field researchers training and
field trial. All the respondents were instructed to answer the questions based on their last 7
days experience. Field researchers ensured that participants did not interact with any other
Table 1. Characteristics of the participants from semi structured interview.
Participant Age (years) Education Living children Gestational age (months) EPDS score
1 22 Higher secondary No 9 11
2 24 Lower secondary 1 Son and 2 daughters 8 12
3 30 Read and write 1 Son and 2 daughters 7 12
4 30 Lower secondary 1 Son 9 11
5 23 Secondary 1 Son 8 12
6 25 Intermediate No 8 13
7 23 Primary education 1 Son 9 11
8 20 Higher Secondary 1 Son and 1 daughter 1 15
9 29 Lower secondary No 8 14
10 18 Lower secondary No 4 12
11 25 Read and write No 7 15
12 22 Secondary No 1 16
https://doi.org/10.1371/journal.pone.0214992.t001
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individuals while answering the questions. The tool included 10 items with a rating scale from
0 to 3 thus the total score ranged from 0 to 30. Cronbach’s alpha was reported to be 0.72 for
EPDS scale items in this study.
Quantitative data analysis
Quantitative data were entered into MS excel 2013 and was exported into the IBM PASW ver-
sion 21.0 for the analysis. Considering the small sample size, we recoded the explanatory vari-
ables to concise their categories. Chi-square test was performed for bivariate analysis, and
variables whose p-value was found below 0.2 were further entered into the multivariable logis-
tic regression model to assess the independent effect of each independent variable. The depen-
dent variable was dichotomized as 0 = non-depressive symptoms and 1 = depressive symptoms.
Multicollinearity test for the explanatory variables and goodness of fit was performed prior
entering into the model. Odd’s ratio was used to present the findings measured at 95% CI.
Qualitative data analysis
All the interviews were conducted in Nepali and noted in a diary. On the same day, field
researchers clearly detailed and transcribed the notes in Nepali. Later, these transcripts were
translated into English. Considering the time limitation, it was not possible to share the tran-
scripts with the participants for their feedback. Thematic analysis was employed to process the
data. Two coders (SS and DJ) were involved in the coding process. The analysis primarily fol-
lowed inductive approach and identified the emerging codes, and to some extent, deductive
approach was also used to identify the codes guided by the interview tool. Team manually per-
formed the coding work, and finally decided four major themes from the interviews (Table 2).
COREQ checklist was followed to ensure the quality of the content reported [25].
Table 2. Codes, sub themes and themes generated from the participants.
Themes Sub-themes Codes
Worried on birth outcome Adverse effect due to health problem Existing health problem of woman
Existing health problem of husband
Fear of miscarriage Previous miscarriage
Others experience of miscarriage
Perception on complications Small body size
Others opinion on delivery
Sex preference Family recognition Husband’s desire for son
family care and support
Son as bread earner
Social recognition Earn respect and limelight
Son as symbol of strength
Fear of becoming pregnant again birth of girl child
Inadequate family care and support Inadequate supplement No nutritious food
No companion for antenatal check up
Husband’s time
Lack of support Household chores as before
Managing study time
Disturbed family environment Disturbed relationship Conflict among family members
Interaction among the family members
Financial hardship family income
https://doi.org/10.1371/journal.pone.0214992.t002
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Ethics
The study obtained approval from Ethical Review Board at Nepal Health Research Council.
Approval was also obtained from the health facilities prior to the implementation. Pregnant
women visiting these health facilities for an antenatal checkup (ANC) were recruited in the
study after obtaining their informed consent.
Results
Quantitative findings
Socio-demographic profile. A total of 143 pregnant women were interviewed. Table 3
shows the characteristics of the participants. Their mean age was 24 years (SD 4.1 years) and
average age at first pregnancy was 21 years (SD 3.6 years). Majority of them (61%) were preg-
nant for the first time. By occupation, only one fourth (25%) of the participants were engaged
in income-generating activities.
Rate of depressive-symptoms. Of the total 143 respondents, 26 [point prevalence 18%,
CI at 95% 12.6–25.5]) were reported with antepartum depressive-symptoms.
Risk factors associated with depressive-symptoms. Table 4 shows bivariate and multi-
variable analysis of the factors associated with depressive symptoms. Only factors with a p-
value less than 0.2 in the bivariate analysis were included for multivariable analysis. These vari-
ables include; age at first pregnancy, duration of the marriage, gestational period, gravidity,
health problems, planned pregnancy, history of abortion, alcohol intake by partner and sex
preference. Pregnant women with health problems had higher odds (AOR 4.8, CI 1.1–20.7) of
the depressive symptoms than their other counterparts. Likewise, pregnant women who
reported sex preference for the child (AOR 3.7, CI 1.2–11.6) and their husbands took alcohol
(AOR 3.7, CI 1.2–11.4) were more likely to report the depressive symptoms.
Qualitative findings
Semi structured interviews were conducted to complement the quantitative finding. Themes
emerged from the interviews were worried on birth outcome with subthemes adverse effect due
to health problem, fear of miscarriage and perception on complication; sex preference with sub-
themes family recognition, social recognition and fear of becoming pregnant again; inadequate care
and support with subthemes inadequate supplement and lack of support; and lastly disturbed
family environment with subthemes disturbed relationship and financial hardship (Table 2).
Worried on birth outcome. Most of the participants were worried on birth outcome
whether the baby would be alive or not, and if alive would she/he be in a good health condi-
tion. Some participants related their worry with earlier stressful life events like miscarriage,
and they feared recurrence of such events. Discordant to qualitative finding, multivariable
analysis could not show history of abortion associated with depressive symptoms in this study.
“Last year I had miscarriage, I do not know what will happen to this one.” Participant 12
Some participants were distressed about their health problems, either existing or previous one,
potentially affecting their baby. Similar finding was also reported from quantitative data where health
problem of the women was found to be significantly associated with the depressive symptoms.
“My health problems started with pregnancy like discharge from uterus and infection in uri-
nary tract. Although I have treated but haven’t fully recovered yet, so I am worried whether
this will affect my baby.” Participant 2
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Some participants expressed that complications during pregnancy and delivery could
adversely affect the health of mother and baby. Such perception was usually a result of their
interaction with family members, neighbors and friends. A young participant elicited her anxi-
ety recalling a recent experience;
Table 3. Characteristics of 143 pregnant women participated in the study from selected health facilities of the
Kathmandu.
Characteristics Total
Age in years (Mean ± SD) 23.8 ± 4.1
Age at first pregnancy in years (Mean ± SD) 21.3 ± 3.6
Duration of marriage in years (Mean ± SD) 3.9 ± 3.7
N(%)
Education
No formal education 27(18.9)
Formal education 116(81.1)
Occupation
Income generating 36(25.2)
Non income generating 107(74.8)
Pregnancy Trimester
First 10 (7.0)
Second 54 (37.8)
Third 79 (55.2)
Graviditya
Primigravida 87(60.8)
Multigravida 56 (39.2)
Health Problemsb 17 (11.9)
Planned Pregnancyc 91 (63.6)
History of abortiond 16 (11.2)
Partner's education
No formal education 12 (8.4)
Formal education 131 (91.6)
Partner's Occupation
Business/service 80 (55.9)
Labour/Daily wage 63(44.1)
Partner's presence during the ANC period 126 (88.1)
Alcohol Intake by Partner 29 (20.3)
Sex preference e 32 (22.4)
Family Type
Nuclear 62 (43.4)
Joint/Extended 81 (56.6)
Depressive-symptoms (> = 10 EPDS score) 26 (18.2)
a Gravidity is the number of times a woman gets pregnant; primigravida if pregnant for the first time and
multigravida if pregnant for more than one time.
b Health problems reported by respondents prior the pregnancy that includes; hypertension, diabetes, TB, renal
calculi etc.
c Planned pregnancy is the pregnancy that was planned before getting pregnant
d History of abortion includes both the induced and spontaneous one
e Sex preference is the preference of family for male child
https://doi.org/10.1371/journal.pone.0214992.t003
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“My relatives and other people said that I am much younger to give birth, and that due to my
small body size there will be more difficulties to give birth. They say there may be a complica-
tion due to this. I often think if I won’t be able to give birth or if something bad happens to me
or to my baby during the delivery. These feelings upset me often.” Participant 10
One of the participants shared her fear and distress of undergoing surgical procedure dur-
ing delivery.
Table 4. Multivariable analysis showing the risk factors associated with the antepartum depressive-symptoms who visited for antenatal checkup in selected health
facilities of Kathmandu.
OR (95% CI) p-value aOR (95% CI) p-value
Age
�
1.05 (0.95–1.16) 0.29
Age at first pregnancy
�
0.83 (0.70–0.980 0.032 0.85(0.69–1.04) 0.11
Duration of marriage
�
1.12 (1.01–1.25) 0.022 1.03(0.85–1.26) 0.73
Education
No formal education 1.37(0.49–3.8) 0.547
Formal education Reference -
Occupation
Income generating 1.41(0.55–3.59) 0.47
Non income generating Reference -
Gravidity a
Primigravida 0.32(0.13–0.78) 0.012 0.65(0.11–3.9) 0.63
Multigravida Reference - reference
Gestational period
First Trimester 4.40(1.23–15.76) 0.023 9.9(1.9–51.9) 0.007
Second/third trimester Reference - reference
Prior health problems b 5.33 (1.82–15.62) 0.002 4.8(1.1–20.7) 0.036
Unplanned Pregnancy c 2.0(0.84–4.72) 0.11 1.98(0.67–5.8) 0.21
History of abortion d 3.2 (1.04–9.82) 0.041 2.5(0.5–12.9) 0.26
Partner’s education
No formal education 1.56 (0.39–6.23) 0.525
Formal education Reference -
Partners Occupation
Business/Service 1.61(0.066–3.9) 0.28
Labour/Daily wage Reference -
Presence of husband 0.68(0.20–2.30) 0.54
Alcohol intake by Partner 4.0(1.59–10.18) 0.003 3.7(1.2–11.4) 0.023
Smoking habit of partner 1.78 (0.66–4.81) 0.251
Sex preferencee 4.15(1.67–10.31) 0.002 3.7(1.2–11.6) 0.024
Family Type
Nuclear 0.63(0.26–1.55) 0.32
Joint Reference -
�OR shows greater risk per unit (one year)
a Gravidity is the number of times a woman gets pregnant; primigravida if pregnant for the first time and multigravida if pregnant for more than one time.
b Health problems reported by respondents prior the pregnancy that includes; hypertension, diabetes, TB, renal calculi etc.
c Planned pregnancy is the pregnancy that was planned before getting pregnant
d History of abortion includes both the induced and spontaneous one
e Sex preference is the preference of family for male child
https://doi.org/10.1371/journal.pone.0214992.t004
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“I want to have normal delivery that is why I come for routine checkup. I even fear to think
about the operative procedure during the delivery. I wish my worries will disappear.” Partici-
pant 5
Sex preference. Confirming the quantitative result, sex preference was another key factor
revealed from the qualitative data. Participants reported that their family including husband
wished for a male child because son represents family lineage. Some of the participants men-
tioned that even they wished for a son who is a symbol of prestige in a family and society. Such
belief simultaneously attributed to both pressure and joy.
“This pregnancy could change my life. If there will be a son, I will earn more love, care, and
respect from my family than what I am getting right now.” Participant 9
“My husband prefers baby boy. He says that if we will have a son, he will earn money and
take care of us, but daughter will go to others house and she cannot give us anything. “Partici-
pant 3
On contrary some participants also reported that, despite there was family pressure for a
son, they do not care about that and are happy with whatever the outcome would be. But they
are worried that if a girl baby is born then she might have to be pregnant again to fulfill family
wish.
“For me it is okay whether it will be a son or a daughter, but my husband believes son is
needed in a family to carry out the family legacy. If I will not have a son, then I have to become
pregnant again.” Participant 1
Inadequate family care and support. Participants felt that they were not getting extra
care and support from their family, particularly from their husband. Before the pregnancy,
they thought their pregnancy would bring them more love and respect from others, but they
did not find so. On the other hand, for some who were also student had difficulty in balancing
their study with household chores. One young participant shared her experience on this;
“When I knew that I was pregnant then I expected that family will be more caring and loving,
they would help me visit the health facility, allow me to take rest and offer me proper food but
none of these thing happened.” Participant 10
One participant shared on how her husband’s negligence was upsetting her;
“My husband has no time for me and is always busy with his work. He has never accompanied
me to the health institution. I miss him during the checkups” Participant 3
Disturbed family environment. Family environment was revealed to be an important
concern for most of the participants. During pregnancy, they had to spend most of the time in
family but troubled relationship among the family members created a disturbed ambience in
the family. Another factor explored for their worry was financial hardship due to limited
income and bigger family size. Moreover, such disturbed environment prevented them from
asking any favor or sharing any difficulties with family members. One of the participants
shared her experience on this;
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“In my family, I hardly find any peace, there is always quarrel between my husband and his
brother. I feel so wretched due to this. I never share my disturbed feeling or problem with any-
one because if I share they will be worried. So, the best way is to be quiet.” Participant 11
Another participant reported:
“After becoming pregnant, I found that our taste changes and we desire for different nutritious
food, but it is difficult to manage in a bigger family.” Participant 4
Discussion
The aim of the study was to identify the risk factors associated with antepartum depressive
symptoms. To the best of our knowledge, this is the first mixed method study on antepartum
depressive symptoms using EPDS tool in public health facilities of Nepal. Although the study
was limited to women who sought antenatal checkup, a high majority (83.6%) of women had
received at least one ANC check-up in Nepal [26].
The study reported 18% of the pregnant women with depressive symptoms who visited
public health facility for ANC check-up. Multivariable analysis showed four of the factors
assessed were significantly associated at 95% CI namely; gestational period, health problem,
alcohol intake by partner and sex preference of the child. The qualitative study further revealed
that women with depressive symptoms were apprehensive on; birth outcome, a family expecta-
tion of male child, inadequate support from the family/husband and disturbed family
environment.
The proportion of pregnant women with depressive-symptoms was relatively similar to
other studies from South Asia: both, Bangladesh[14] and Pakistan, [27]reported 18% and
India reported 14.4% [28]. Whereas, other studies reported higher prevalence; a review study
of 51 different studies in LMACs reported 25.3% pooled prevalence [29], and in Ethiopia using
the EPDS tool, depression was reported among 24.9% of the women attending antenatal clinic
[24]. In Eastern Nepal, a hospital-based study carried out using Hamilton-Depression Scale,
reported that half of the pregnant women had some form of depression [11]. Likewise, a
recently published study in the earthquake-affected district of Nepal using EPDS tool reported
39% of pregnant women with common mental disorder[12]. This reporting could be higher
because of the traumatic setting in the earthquake-affected district.
Though there is a difference in the extent to which depression is reported due to methodo-
logical variation like types of screening tool used, gestational time point when screened for
symptoms, sample size and sample characteristics. Nevertheless, all the studies have shown the
notable risk of depression during the pregnancy.
Similar to this study, other studies also reported the association of antenatal depression
with gestational age[30], preference for a male child [31] and alcohol intake by the partner
[9,32]. Several studies have assessed antepartum depression in the later stage of pregnancy
[14,15,28]. On the other hand some studies have included all stages of pregnancy and reported
prevalence of antepartum depression varied by gestational period [24,30] similar to this study.
Such changes could be due to changes in physiology and social role.
This study found higher odds of depression in women whose spouse consumed alcohol. It
is evident that spousal alcohol intake is associated with intimate partner violence [33–36]. Fur-
thermore, the alarming prevalence (~28%) of spousal violence in Nepal [37] stresses a need for
further studies to explore its association with antepartum depression. Another factor that
strongly revealed from the study was sex preference, particularly for the male child, which is
very common in Nepal due to ingrained social belief for lineage perpetuation [38,39]. Hence,
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as revealed from qualitative finding, Nepalese women are under immense family and social
pressure to have a male child [40]. Besides, lack of household care and support makes pregnant
women vulnerable to loss of motivation and self-care [41] and is a risk factor for antepartum
depression[14,31]. In this study, women reported to agonize over lack of support for health
care check-up, burdened household chores and inadequate love and care from family includ-
ing the husband. During pregnancy, women mostly expects care and support from their hus-
band, and unmet expectation distressed them.
Women’s past experiences of spontaneous or elective abortion in previous pregnancy
caused anxiety and depression in subsequent pregnancy[31,42–44]. In univariate analysis, the
factor was significantly associated with the antepartum depression and qualitative study also
explored further onto it. The intrusive thoughts regarding the similar outcome for the present
pregnancy might result in a significant cognitive and behavioral effect. Some of the women
who had abortions previously that we interviewed shared similar thoughts. Another factor,
gravidity was significantly associated with antepartum depression in univariate analysis. Type
of experience in previous pregnancy whether positive or negative could influence their mental
state in current pregnancy, and association with antepartum depression has been reported in
other studies as well [41,42]. Unplanned pregnancy has also been reported a significant factor
for antepartum depression [24,30,31], however, our study did not show any significant
association.
During ANC check-ups, health workers routinely gather information on obstetric history,
including elective/spontaneous abortions, but they seldom further explore the impact of such
obstetric history on pregnant women. The antenatal check-up is also a good opportunity for
health care providers to assess the depression and counsel. This is also an opportunity where
health worker can involve the husband or other family member in counseling. In resource
constraint setting, like Nepal where there are no specialist mental health workers at commu-
nity-level, trained community health workers might be the feasible option in delivering mental
health services during pregnancy [45,46].
Limitation
The study had smaller sample size of pregnant women and gathered information only from
public health facilities. Thus, findings from this study might not be generalizable to all the
pregnant women in the community. Given the cross-sectional nature of the study, causal infer-
ence cannot be made between antepartum depressive symptoms and its risk factors. A further
limitation of the study is that the EPDS tool has not been validated with gold standard tool to
assess antepartum depression in Nepal. As the interviews were conducted after ANC check-
up, interaction of women with health workers might have influenced their psychological state
and response. The other limitation is that key variables like history of depression or co-morbid
existence of anxiety were not assessed. Moreover, only 12 of total women, identified with ante-
partum depressive symptoms, consented for further in-depth interviews. Thus, if we were able
to enroll all of them or could have used saturation theory, we could have better understanding
about the risk factors.
Conclusion
Notable proportion (18%) of women accessing ANC service were identified with depressive
symptoms that stresses a need to integrate psychological care during pregnancy into the pri-
mary health care service. Preference for male baby was found to be a key risk factor for the
depressive symptoms that was revealed from both quantitative and qualitative method. The
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study strongly highlights a need for further strengthening of ongoing efforts to minimize gap
in gender equity at utmost.
Supporting information
S1 File. This is dataset.
(SAV)
S2 File. This is original questionnaire.
(PDF)
S3 File. This is English questionnaire.
(PDF)
Acknowledgments
Authors would like to thank all the health workers and study participants for their valuable
time and cooperation. We also thank Little Buddha College of Health Sciences for their valu-
able cooperation and support to conduct this study.
Author Contributions
Conceptualization: Deepak Joshi, Santoshi Shrestha.
Data curation: Deepak Joshi, Santoshi Shrestha.
Formal analysis: Deepak Joshi.
Investigation: Deepak Joshi, Santoshi Shrestha.
Methodology: Deepak Joshi, Santoshi Shrestha.
Supervision: Deepak Joshi.
Validation: Santoshi Shrestha.
Writing – original draft: Deepak Joshi.
Writing – review & editing: Deepak Joshi, Santoshi Shrestha, Nipun Shrestha.
References
1. Gentile S. Untreated depression during pregnancy: Short- and long-term effects in offspring. A system-
atic review. Neuroscience [Internet]. 2017; 342(April):154–66. Available from: http://dx.doi.org/10.1016/
j.neuroscience.2015.09.001
2. Teixeira JM, Fisk NM, Glover V. Association between maternal anxiety in pregnancy and increased
uterine artery resistance index: cohort based study. Br Med J. 1999; 318(7177):153–7.
3. Enlow MB, Ph D, Kullowatz A, Ph D, Staudenmayer J, Ph D, et al. psychological challenge. 2010; 71
(6):607–14.
4. Weinstock M. The potential influence of maternal stress hormones on development and mental health
of the offspring. Brain Behav Immun. 2005; 19(4):296–308. https://doi.org/10.1016/j.bbi.2004.09.006
PMID: 15944068
5. Field T, Diego M, Hernandez-Reif M. Prenatal depression effects on the fetus and newborn: a review.
Infant Behav Dev. 2006; 29(3):445–55. https://doi.org/10.1016/j.infbeh.2006.03.003 PMID: 17138297
6. Qiu C, Sanchez SE, Lam N, Garcia P, Williams MA. Associations of depression and depressive symp-
toms with preeclampsia: Results from a Peruvian case-control study. BMC Womens Health. 2007; 7
(Cvd):1–7. https://doi.org/10.1186/1472-6874-7-1
7. Deave T, Heron J, Evans J, Emond A. The impact of maternal depression in pregnancy on early child
development. BJOG An Int J Obstet Gynaecol. 2008; 115(8):1043–51.
Understanding antenatal depressive symptoms in Nepal
PLOS ONE | https://doi.org/10.1371/journal.pone.0214992 April 4, 2019 11 / 13
8. Robertson E, Grace S, Wallington T, Stewart DE. Antenatal risk factors for postpartum depression: A
synthesis of recent literature. Gen Hosp Psychiatry. 2004; 26(4):289–95. https://doi.org/10.1016/j.
genhosppsych.2004.02.006 PMID: 15234824
9. Fisher J, de Mello MC, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and determinants of
common perinatal mental disorders in women in low-and lower-middle-income countries: A systematic
review. Bull World Health Organ. 2012; 90(2):139–49.
10. Rondon MB. Maternal depression and mental health in early childhood: an examination of underlying
mechanisms in low-income and middle- income countries Maternal depression 2 Maternal depression
and mental health in early childhood: an examination of underlying mec. 2016;(October):1–19.
11. Shakya R, Situala S, Shyangwa PM. Depression during pregnancy in a tertiary care center of eastern
Nepal. JNMA J Nepal Med Assoc. 2008; 47(3):128–31.
12. Khatri GK, Tran TD, Baral S, Fisher J. Effect of the 2015 Nepal Earthquakes on symptoms of common
mental disorders among women who are pregnant. J Affect Disord [Internet]. 2018; 228(April
2017):238–47. Available from: https://doi.org/10.1016/j.jad.2017.12.016 PMID: 29277063
13. National Planning Commission Nepal. Sustainable Development Goals. [Internet]. Sustainable Devel-
opment Knowledge Platform. New York, USA. 2015. 91 p. Available from: http://
sustainabledevelopment.un.org/index.php?menu=1300
14. Nasreen HE, Kabir ZN, Forsell Y, Edhborg M, H.E. N, Z.N. K, et al. Prevalence and associated factors of
depressive and anxiety symptoms during pregnancy: A population based study in rural Bangladesh.
BMC Womens Health [Internet]. 2011; 11:22. Available from: http://www.biomedcentral.com/1472-6874/
11/22%5Cnhttp://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed13&NEWS=N&AN=
51460892%5Cnhttp://gw2jh3xr2c.search.serialssolutions.com?url_ver=Z39.88-2004&rft_val_fmt=info:
ofi/fmt:kev:mtx:journal&rfr_id=info:si https://doi.org/10.1186/1472-6874-11-22 PMID: 21635722
15. Adewuya AO, Ola BA, Dada AO, Fasoto OO. Validation of the Edinburgh Postnatal Depression Scale
as a screening tool for depression in late pregnancy among Nigerian women. J Psychosom Obstet
Gynecol [Internet]. 2006; 27(4):267–72. Available from: http://www.tandfonline.com/doi/full/10.1080/
01674820600915478
16. Da-Silva V a, Moraes-Santos a R, Carvalho MS, Martins ML, Teixeira N a. Prenatal and postnatal
depression among low income Brazilian women. Braz J Med Biol Res [Internet]. 1998; 31(6):799–804.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/9698826 PMID: 9698826
17. Eastwood J, Ogbo FA, Hendry A, Noble J, Page A. The impact of antenatal depression on perinatal out-
comes in Australian women. PLoS One. 2017; 12(1):1–16.
18. Central Bureau of Statistics (CBS). National Population and Housing Census 2011. 2012;01.
19. Tendais I, Costa R, Conde A, Figueiredo B. Screening for depression and anxiety disorders from preg-
nancy to postpartum with the EPDS and STAI. Span J Psychol. 2014; 17:e7. https://doi.org/10.1017/
sjp.2014.7 PMID: 25012783
20. Bergink V, Kooistra L, Lambregtse-van den Berg MP, Wijnen H, Bunevicius R, van Baar A, et al. Valida-
tion of the Edinburgh Depression Scale during pregnancy. J Psychosom Res [Internet]. 2011; 70
(4):385–9. Available from: https://doi.org/10.1016/j.jpsychores.2010.07.008 PMID: 21414460
21. Shrestha SD, Pradhan R, Tran TD, Gualano RC, Fisher JRW. Reliability and validity of the Edinburgh
Postnatal Depression Scale (EPDS) for detecting perinatal common mental disorders (PCMDs) among
women in low-and lower-middle-income countries: A systematic review. BMC Pregnancy Childbirth
[Internet]. 2016; 16(1). Available from: http://dx.doi.org/10.1186/s12884-016-0859-2
22. Regmi S, Sligl W, Carter D, Grut W, Seear M. A controlled study of postpartum depression among Nep-
alese women: Validation of the Edinburgh Postpartum Depression Scale in Kathmandu. Trop Med Int
Heal. 2002; 7(4):378–82.
23. Bhusal CL, Singh SP, Bc RK, Dhimal M, Jha BK, Acharya L, et al. Effectiveness and efficiency of aama
surakshya karyakram in terms of barriers in accessing maternal health services in Nepal. J Nepal Health
Res Counc [Internet]. 2011; 9(2):129–37. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
22929841 PMID: 22929841
24. Biratu A, Haile D. Prevalence of antenatal depression and associated factors among pregnant women
in Addis Ababa, Ethiopia: A cross-sectional study. Reprod Health. 2015; 12(1):1–8.
25. Tong A, Sainsbury P, Craig J. Consolidated criterio for reporting qualitative research (COREQ): a 32-
item checklist for interviews and focus group. Int J Qual Heal Care. 2007; 19(6):349–57.
26. MOHP New ERA and ICF DHS Program. Nepal Demographic and Health Survey 2016. 2017; 636.
27. Karmaliani R, Asad N, Bann CM, Goldenberg RL. NIH Public Access. 2013; 55(5).
28. Fernandes MC, Srinivasan K, Stein AL, Menezes G, Sumithra RS, Ramchandani PG. Assessing prena-
tal depression in the rural developing world: A comparison of two screening measures. Arch Womens
Ment Health. 2011; 14(3):209–16. https://doi.org/10.1007/s00737-010-0190-2 PMID: 21061137
Understanding antenatal depressive symptoms in Nepal
PLOS ONE | https://doi.org/10.1371/journal.pone.0214992 April 4, 2019 12 / 13
29. Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology of maternal depression, risk factors, and
child outcomes in low-income and middle-income countries. The Lancet Psychiatry [Internet]. 2016; 3
(10):973–82. Available from: https://doi.org/10.1016/S2215-0366(16)30284-X PMID: 27650773
30. Bunevicius R, Kusminskas L, Bunevicius A, Nadisauskiene RJ, Jureniene K, Pop VJM. Psychosocial
risk factors for depression during pregnancy. Acta Obstet Gynecol Scand. 2009; 88(5):599–605. https://
doi.org/10.1080/00016340902846049 PMID: 19308810
31. Waqas A, Raza N, Lodhi HW, Muhammad Z, Jamal M, Rehman A. Psychosocial factors of antenatal
anxiety and depression in Pakistan: Is social support a mediator? PLoS One. 2015; 10(1):1–14.
32. Ho-Yen SD, Bondevik GT, Eberhard-Gran M, Bjorvatn B. Factors associated with depressive symp-
toms among postnatal women in Nepal. Acta Obstet Gynecol Scand. 2007; 86(3):291–7. https://doi.
org/10.1080/00016340601110812 PMID: 17364302
33. Puri M, Shah I, Tamang J. Exploring the nature and reasons for sexual violence within marriage among
young women in Nepal. J Interpers Violence. 2010; 25(10):1873–92. https://doi.org/10.1177/
0886260509354514 PMID: 20139347
34. Lamichhane P, Puri M, Tamang J, Dulal B. Women ‘ s Status and Violence against Young Married
Women in Rural Nepal. BMC Womens Health [Internet]. 2011; 11(1):19. Available from: http://www.
biomedcentral.com/1472-6874/11/19
35. Varma D, Chandra PS, Thomas T. Intimate partner violence and sexual coercion among pregnant
women in India: Relationship with depression and post traumatic stress disorder. J Affect Disord. 2007;
102(1–3):227–35. https://doi.org/10.1016/j.jad.2006.09.026 PMID: 17109969
36. Das S, Bapat U, More N. Intimate partner violence against women during and after pregnancy: a cross-
sectional study in Mumbai slums. BMC Public [Internet]. 2013;1–12. Available from: http://
bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-817
37. Tuladhar S, Khanal KR, K.C. L, Ghimire PK, Onta K. Women’s Empowerment and Spousal Violence in
Relation to Health Outcomes in Nepal, Further Analysis of the 2011 Nepal Demographic and Health
Survey. 2013;(March):1–59.
38. Matthews Z. and Determinants of Sex Preference in Nepal. 2016; 29(2):69–75.
39. Branson J. Son Preference in the context of fertility decline: Limits to new constructions of gender and
kinship in Nepal. Stud Fam Plann. 2010; 41(2):89–98. PMID: 21466108
40. Participatory AR, Evaluation E. Voices from the Community: Access to Health Services. 2012;
41. Aktas S, Yesilcicek Calik K. Factors Affecting Depression During Pregnancy and the Correlation
Between Social Support and Pregnancy Depression. Iran Red Crescent Med J. 2015; 17(9).
42. Haghparast E, Famarzia M, Hassanzadeh R. Psychiatric symptoms and pregnancy distress in subse-
quentpregnancy after spontaneous abortion history. Pakistan J Med Sci [Internet]. 2016; 32(5):1097–
101. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27882001%5Cnhttp://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=PMC5103113%5Cnhttp://pjms.com.pk/index.php/pjms/article/view/
10909
43. V.M. M, D. M, V. D. Anxiety and depression in pregnant women with previous history of spontaneous
abortion. Coll Antropol [Internet]. 2011; 35(SUPPL. 1):225–8. Available from: http://hrcak.srce.hr/file/
96105%5Cnhttp://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed10&NEWS=
N&AN=21648338
44. Hamama L, Rauch SAM, Sperlich M, Defever E, Seng JS. Previous experience of spontaneous or elec-
tive abortion and risk for posttraumatic stress and depression during subsequent pregnancy. Depress
Anxiety. 2010; 27(8):699–707. https://doi.org/10.1002/da.20714 PMID: 20577979
45. Rahman A, Fisher J, Bower P, Luchters S, Tran T, Yasamy MT, et al. Interventions for common perina-
tal mental disorders in women in low- and middle-income countries: a systematic review and meta-anal-
ysis. World Heal Organ Bull World Heal Organ [Internet]. 2013; 91(8):593–601I. Available from: https://
www.lib.uwo.ca/cgi-bin/ezpauthn.cgi?url=http://search.proquest.com/docview/1443354136?
accountid=15115%5Cnhttp://vr2pk9sx9w.search.serialssolutions.com/?ctx_ver=Z39.88-2004&ctx_
enc=info:ofi/enc:UTF-8&rfr_id=info:sid/ProQ%3Anursing&rft_val_fmt=info:
46. Brugha TS, Smith J, Austin J, Bankart J, Patterson M, Lovett C, et al. Can community midwives prevent
antenatal depression? An external pilot study to test the feasibility of a cluster randomized controlled
universal prevention trial. Psychol Med. 2016; 46(2):345–56. https://doi.org/10.1017/
S003329171500183X PMID: 26482473
Understanding antenatal depressive symptoms in Nepal
PLOS ONE | https://doi.org/10.1371/journal.pone.0214992 April 4, 2019 13 / 13
